The bacteriologic and clinical efficacies of 3 days of lomefloxacin therapy were compared with those of 3 days of norfloxacin therapy for the treatment of acute uncomplicated urinary tract infections in a prospective, randomized, double-blind study. One hundred sixty-four subjects were enrolled at five Canadian centers; 84 received lomefloxacin, and 80 received norfloxacin. Escherichia coli (84%) and Staphylococcus saprophyticus (11%) were the most common organisms isolated. Forty subjects (24%) had low quantitative counts in their pretherapy urine specimens. In the intent-to-treat analysis, 76 lomefloxacin subjects (91%) and 76 norfloxacin subjects (95%) were cured or improved at follow-up 5 to 9 days posttreatment and 73 (87%) and 71 (89%o) subjects from the lomefloxacin and norfloxacin groups, respectively, were cured or improved at 4 to 6 weeks posttreatment. Bacteriologic eradication occurred in 61 of 63 lomefloxacin subjects (97%) with .108 CFU/liter in their pretherapy specimens and 56 of 59 norfloxacin subjects (95%) at 5 to 9 days and 55 (87%) and 53 (90%o) subjects from the lomefloxacin and norfloxacin groups, respectively, at 4 to 6 weeks. There were no statistically significant differences in outcome. Adverse effects which were potentially related to the study medications were reported by 26% of the subjects who received lomefloxacin and 25% of the subjects who received norfloxacin.
reported by 26% of the subjects who received lomefloxacin and 25% of the subjects who received norfloxacin.
There were no severe adverse events, and only one subject discontinued therapy. These data suggest that 3 days of therapy with either lomefloxacin or norfloxacin is effective in the treatment of acute uncomplicated urinary tract infections.
Acute uncomplicated urinary tract infections are among the most common bacterial infections, occurring primarily in young women with healthy genitourinary tracts (11) . This syndrome is associated with limited long-term morbidity but may have substantial short-term morbidity because of disruption in a woman's activities by symptomatic episodes. Women with acute uncomplicated urinary tract infections generally respond well to short courses of antimicrobial therapy (14, 19) . While short courses of therapy may be minimally less effective than longer courses of therapy of 7 to 14 days, the increased adverse effects associated with longer courses of therapy make short courses of therapy the treatment of choice. For trimethoprim-sulfamethoxazole, single-dose therapy is likely optimal (4, 12, 15) . For other antimicrobial agents effective as short courses of therapy, 3 days of therapy has been suggested to be appropriate (6, 8, 9, 16) . For the fluoroquinolone antimicrobial agents, in particular, 3 days of therapy seems necessary because of the high failure rates of single-dose therapy of infection with Staphylococcus saprophyticus, the second most frequent infecting organism in this syndrome (5, 8, 17) . In Canada, norfloxacin has been marketed with an indication for 3 days of therapy for uncomplicated urinary tract infections, making it the only antimicrobial agent marketed with an indication for a short course of therapy for this syndrome.
Lomefloxacin is a fluoroquinolone antimicrobial agent characterized by excellent bioavailability, virtually complete * Corresponding author.
urinary excretion, and a prolonged half-life, permitting oncedaily dosing (18) . It shares the wide gram-negative spectrum of other quinolones, and thus it should be an excellent antimicrobial agent for the treatment of urinary tract infections (21) . Reports of therapeutic studies of both complicated and uncomplicated urinary tract infections with traditional courses of antimicrobial therapy suggest that it is as effective as other regimens in the treatment of urinary tract infections (1, 3, 10) . This study was undertaken in order to determine whether 3 days of lomefloxacin therapy was equivalent to Clinical outcomes were identified at the early and late posttreatment visits as cure, improvement, failure, unevaluable, and unknown. Cure was the absence of all baseline urinary tract infection signs and symptoms, and improvement was a decrease in severity from the baseline of at least one sign or symptom with no deterioration in any other. Success was either cure or improvement. Failure was a worsening of at least one sign or symptom or no change in any signs or symptoms. A failure at 5 to 9 days posttreatment was considered a failure at 4 to 6 weeks. Subjects were considered unevaluable when there was no pretherapy evaluation of urinary tract infection signs and symptoms and unknown when no clinical evaluation of signs and symptoms was available posttreatment.
The nominal level of significance was at the 0.05 level, with all P values two-sided. Continuous variables were analyzed by nonparametric techniques, with contingency table methods used in the analysis of discrete data. Treatment by center interaction was evaluated, and the data were pooled when no significant differences occurred. Efficacy was determined by treatment group comparisons of bacteriologic eradication and clinical success rates by using confidence intervals, frequency tabulations, and contingency table methods. If the 95% confidence interval associated with a difference included 0, there was no statistical evidence of a difference between the treatments.
RESULTS
Patient characteristics. One hundred sixty-four subjects were enrolled at the five centers; 84 were randomized to receive lomefloxacin, and 80 were randomized to receive norfloxacin. Patient characteristics for all randomized subjects for the two treatment groups are shown in Table 1 . Analysis of the baseline demographic data showed the two groups to be equivalent except for median weight. The treatment groups were also similar with respect to all baseline clinical signs and symptoms, apart from turbid urine, which was reported by 74% of the lomefloxacin group and 58% of the norfloxacin group (P = 0.028). Observations were similar for subjects retained for the modified intent-to-treat and evaluable analyses.
Twenty-one subjects (25%) randomized to the lomefloxacin group and 21 subjects (26%) randomized to the norfloxacin group did not have .108 CFU of organisms per liter isolated in pretherapy cultures. There was no statistically significant difference in the distribution of infecting organisms between treatment groups for subjects with retherapy specimens isolated in quantitative counts of .10 CFU/liter (Table 1) . Escherichia coli was the predominant organism, making up 84% of the organisms isolated in the lomefloxacin group and 83% of those isolated in the norfloxacin group. The second most frequently isolated pathogen was S. saprophyticus, which was consistent with the expected distribution of organisms for acute uncomplicated urinary tract infections. One organism, an Enterococcus species, was susceptible to norfloxacin and resistant to lomefloxacin. All other isolates were susceptible to both study medications.
The numbers of study subjects retained for the different analyses and the reasons for nonevaluation are summarized in Table 2 . After their enrollment, 11% of each treatment group (9 of 84 lomefloxacin patients and 9 of 80 norfloxacin patients) were withdrawn by the study investigator prior to completion of the study. The primary reason for withdrawal was treatment failure, which applied to six of nine patients in the lomefloxacin group and seven of nine patients in the norfloxacin group. All withdrawals were maintained in the intent-to-treat and modified intent-to-treat analyses. Bacteriologic efficacies. Both antimicrobial regimens were highly effective, with more than 95% eradication at 5 to 9 days posttherapy and more than 85% eradication at 4 to 6 weeks posttherapy (Table 3 ). There were no statistically significant differences between lomefloxacin and norfloxacin for either patient group analyzed at either early or late follow-up. At 5 to 9 days, one E. coli infection relapsed in a subject who received lomefloxacin and two E. coli infections relapsed in subjects who received norfloxacin. The single subject who failed was infected with an Enterococcus species and received norfloxacin. All five relapses at 4 to 6 weeks with lomefloxacin were E. coli; for norfloxacin, the four relapses were with E. coli and the failure was the Enterococcus species. The second most frequently isolated pathogen, S. saprophyticus, was uniformly eradicated in both treatment groups.
If subjects with reinfections are considered failures, rather than part of the eradication group, the cure rates remain excellent, with 61 of 63 lomefloxacin subjects (97%) and 55 of 59 norfloxacin subjects (93%) cured at early and 54 of 63 (86%) and 50 of 59 (85%) cured at late follow-up, respectively, for the modified intent-to-treat analysis. The single reinfection at short-term follow-up was a Klebsiella pneumoniae and beta-hemolytic streptococcal mixed infection. The organisms isolated from the three norfloxacin reinfections at long-term follow-up were a group D streptococcus, an E. coli isolate, and a Proteus mirabilis isolate. Enterobacter cloacae was isolated in the long-term follow-up reinfection in the lomefloxacin group. Clinical outcome. The clinical outcomes for study subjects were also good, with cure or improvement for more than 90% of all subjects at 5 to 9 days posttreatment and more than 85% of all subjects in all analyses at 4 to 6 weeks posttreatment (Table 4) . No statistically significant differences between the lomefloxacin and norfloxacin treatment groups were detected for any of the analytical groups. For the subjects excluded from the modified intent-to-treat analysis because of low quantitative counts pretherapy, 19 of 20 subjects (95%) who received lomefloxacin were cured and one was unknown, and 20 of 20 who received norfloxacin were cured.
Adverse events. Forty-eight percent of the study subjects who received lomefloxacin and 40% who received norfloxacin reported at least one potential adverse event. These were believed by the investigator to be probably due to the study drug with 26% of the lomefloxacin subjects and 25% of the norfloxacin subjects. No serious adverse events were reported. Moderately severe events were observed with 14% of the patients from the lomefloxacin group and 11% of those from the norfloxacin group. The adverse events most frequently reported were nausea (11% of lomefloxacin patients and 14% of norfloxacin patients) and headaches (12% of lomefloxacin patients and 8% of norfloxacin patients). Four subjects (4.8%) who received lomefloxacin and three subjects (3.8%) who received norfloxacin had symptoms consistent with or a microbiologic diagnosis of vulvovaginal candidiasis. Only one subject, who received lomefloxacin, had the study medication withdrawn because of a potential adverse event due to medication. This patient experienced an earache, a headache, hypoesthesia, and nausea. No clinically significant changes in hematologic or biochemical laboratory parameters were identified in laboratory monitoring. 576 NICOLLE ET AL. b Number of subjects/total number (data in parentheses are percents). For the modified intent-to-treat group, 95% confidence intervals of the difference were -6.8 and 10.6% at 5 to 9 days and -15.4 and 10.4% at 4 to 6 weeks. For the evaluable group, they were -6.2 and 10.8% at 5 to 9 days and -13.7 and 11.8% at 4 to 6 weeks. bFor the intent-to-treat group, 95% confidence intervals of the difference were -13.6 and 4.6% at 5 to 9 days and -13.1 and 9.4% at 4 to 6 weeks. For the modified intent-to-treat group, they were -15.2 and 6.4% at 5 to 9 days and -12.8 and 14.5% at 4 to 6 weeks. For the evaluable group, they were -15.1 and 4.6% at 5 to 9 days and -10.7 and 17.0% at 4 to 6 weeks.
DISCUSSION
The characteristics of the subjects enrolled in this study are consistent with those anticipated for a population of individuals experiencing acute uncomplicated urinary tract infections (11) . Subjects were relatively young, with a median age of only 30 years; E. coli was the principal infecting organism, and S. saprophyticus was the second most frequent; and one-quarter of the subjects had quantitative counts of <108 CFU of organisms per liter in their pretherapy specimens (20) . Patient characteristics were consistent in the five study centers, despite the differences in the clinic settings. Thus, the demographic and microbiologic observations are consistent with the population enrolled being the target population of women with acute uncomplicated urinary tract infections.
Both 3-day therapeutic regimens, lomefloxacin (400 mg) daily and norfloxacin (400 mg) twice daily, were highly effective, and the two antimicrobial agents were equivalent in both clinical and bacteriologic efficacies. The outcomes with 3 days of norfloxacin therapy in this study are consistent with the results with this same therapeutic regimen in a previous multicenter Canadian study of uncomplicated urinary tract infections (17) . The reported success rates of more than 90% are also consistent with those from other reports of short-term therapy with quinolones or trimethoprim-sulfamethoxazole in the treatment of acute uncomplicated urinary tract infections (4, 8 from outcome analysis (6, 9, 16) . Since such subjects would frequently not be identified or excluded in usual clinical practice, the study observations from such trials may not be relevant to actual clinical use of the antimicrobial agent. The intent-to-treat analysis performed for this study, which retained all subjects enrolled, including those with low quantitative counts in pretherapy urine specimens, would be consistent with anticipated clinical practice. Thus, the observations of efficacy of lomefloxacin and norfloxacin in this study are relevant to clinical practice. As has been previously reported (4), subjects with pretherapy urine specimens with low quantitative counts had clinical outcomes similar to those of subjects with significant bacteriuria.
This was a study of two different 3-day regimens, and it did not address a comparison of short and longer courses of therapy. In studies of lomefloxacin therapy of acute uncomplicated urinary tract infections with 7 to 10 days of the antibiotic, clinical and bacteriologic cures of more than 95% at short-term follow-up were reported (1, 10). The observations in this study suggest an efficacy of the 3-day regimen similar to that reported for longer antimicrobial courses. The uniformly high success rates with different durations of therapy suggest that a direct comparative study of long and short courses of therapy in order to document small differences, if any, would require large numbers of subjects. Even if a small difference were documented, with cure or eradication rates of more than 95% for both regimens, it would be unlikely to be clinically meaningful. Thus, the 3-day regimen would seem to be the optimal therapeutic duration for lomefloxacin in treating uncomplicated urinary tract infections.
In a large Scandinavian study of acute uncomplicated urinary tract infections, 3 days of norfloxacin was not as effective as 7 days of therapy (9) . The observed bacteriologic success rates of 90% for norfloxacin at long-term follow-up in the study reported here are comparable to the reported 92% success rate for 7 days of therapy in the Scandinavian study, rather than the 81% success rate with 3 days of therapy reported in that study. The reported differences in 3 and 7 days of norfloxacin therapy may reflect study population characteristics. The mean age of the subjects enrolled in the Scandinavian study was 45 years, suggesting that a large number of older women were enrolled. Postmenopausal women do less well with short courses of therapy for urinary tract infections (2, 7, 17) , and the high proportion of older women enrolled may explain the observed differences between 3 and 7 days of therapy for that study. In contrast to those from the Scandinavian study, the observations from this and other studies (8, 17) suggest that 3 days is likely the optimal duration for quinolone treatment of acute uncomplicated urinary tract infections in young women.
The outcome of S. saprophyticus infections has been identified as a particular concern with quinolone therapy. This organism is the second most frequent cause of acute uncomplicated urinary tract infections and is inadequately treated by very short courses of quinolone therapy (8, 13, 17) . In our recent Canadian study comparing a single dose with 3 days of norfloxacin, all subjects infected with S. saprophyticus failed single-dose therapy, but 3 days of therapy cured these infections (17) . The study reported here confirms the efficacy of 3 days of quinolone therapy with either lomefloxacin or norfloxacin for the treatment of S. saprophyticus. Since this duration of therapy is effective, empiric therapy with either of these regimens would be appropriate.
The potential adverse events reported by 25% of the study subjects in both study arms is relatively high. The proportion of subjects reporting adverse events is, however, dependent on the intensity with which potential events are sought.
Other clinical studies which used active methods for the identification of adverse events have reported frequencies similar to those observed in this study (8 
